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(54) END FACE EXCITATION TYPE SOLID LASER 
(57)Abstract: 

PURPOSE: To facilitate optical alignment by reducing the number of 
parts of an end face excitation type solid laser for miniaturization. 
CONSTrrUTTON: A laser resonator is constituted of the surface at the 
side of an optical fiber 1 of a solid laser crystal 2 and an output mirror 
3. The end face of the optical fiber 3 is adhered to or brought closer to 
the solid laser crystal 2 so that the light axis of the laser resonator 
matches that of the optical fiber 1 . An excitation light 4 is connected 
and waveguided from the end face at the opposite side of the optical 
fiber 3 to excite the solid laser 2 and to obtain an output. 




LEGAL STATUS 

[Date of request for examination] 16.12.1997 

[Date of sending the examiner's decision of rejection] 01.02.2000 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



i / 1 



(i9)0;^siti^rfi= cj p) (12) 13 4# It ^ ^ (A) (u)i#f^ajffi5iii#^ 

#11^6-45669 





(51)Inta.* 




F I 


• 


HOIS 3/094 










8934— 4M 


HOIS 


3/ 094 S 












#0^3-43105 




000004237 












¥jS3^a991)3^8B 




^«S&^T a 7 # 1 ^ 








«^ n 








ssas^^T B 7 # 1 B 














C74)fm^ 





(54) mm(o^m mmmf^mwiyif 



C57) [gj^] 



(2) 



!^P§¥6 - 45 6 6 9 



2 



T tu a b - t^'ftl&g©mriE@f* u -if fldcD^I-SP^^ 6 

ft u -If s c <h <!: r -^^ffiaess^ u * 

Tc +do (NA) / { 1 - (NA) 
+ (2/a) X (NA) / {n» ^ ~ 
^^S/c-rci^i^iT^ ^M® SMBft U -1f c 
[it^ 3 ] 1 RC^*^ 2 IBigOSsMa^M 

H(*cu-ifw:i5iir. H?iB@^^— iffeSibr afti* 

5. hCDNd : YVO. ^m^\ bo 12 U — tf ftligOlf ^ 
^^^e^^n-SMiaNd : YVO. ^SCDfigtC 46^^-5 
tr-A;:^;^'-;. . mUNd : YVO. S^O^ 

Fc +dp (NA) / { 1 - (NA) 
+ 1 (mm) X (NA) / [iir 

^mtcr c i ^^m t-r^ mmm^^mii^ u -if . 

[0 0 0 i ] 

i^mmi^ iy-if^m^i>tm t-r^ ^m^mmt^ u if 

[0002] 

i^^^t^m) S£*cosMa^s@*u--tfrii. me 
(c^-rjrotc. ^ftu-tf 1 o&i'©ae3^.*>6& 

U--1f3iSB^2CcffgS#-r'^»K:j;-:,rflei/-Cti/c. 
lAt. ®@:7feai[*^6&«^n^U--1f3e?:U>Xr*:7 

ja^fflt^rt^/de *2t{*ix-ifa^s@f4:p>^if^^br 

tt. r U-1fW3?. Vol. 17, No. 10 (198 

9). pp. 6 9 5-7 0 5J 6Ci$l.l^iB3i3^^5*^o 
[0003] 

immfy^m^iy^'^tr^mm] cfl!>ao@<*u-if© 

t.i|£^(*u— !f3&sj:<fijfflsn^. *®iti>-if3&>6& 

1^ ? u -if u >xrll3fe bT@i* -if (Dfflia 



50 



[ m-^m 2 ] ii*^ 1 ^mco^mmfsmma^ u — !f tc 

Wo . S?i5@ftU-1ftSe^<Z>SJf*^nx . 

Fc . P3PS5&5NA-c*D. gofeSftu-ifiSB^iBoia 

Tc +da (NA) / {1 - (NA) ' ) <Wo 

- (NA) ' ) >W0 
S[^SNAr*0. mUNd : YVO. i^S <?: 15^7^:7 r 
Tc +do (NA) / {1 - (NA) ' } 



1/2 



30 



40 



} 

(NA) ' } >Wo 

n 6 (D^^mtj: T ^ >f ^ > h ^ ^e^^cg^B i B#pa l 

[0004] U— *f;5pe»S[S*3n-S U— tf** u 

iBMS* u - tf ^stt-r c ^ oc * -5 , 

[0 0 06] 

ft u-lfigSCDii>3& < <b ^> 1 StcJ: orgai2U-if^t 
^(D^^-^m^SLi^. b-if^tjgso3K#tc-eorfa 
IB u -lf ft3SiS«)io^@ft u-lf {ffJoc)i1>gP:&^ hmm^^ 

PJ* USft U— If «:ae*r ^^®aSSH«: u-if 

J: 0 @» U - 1f *a^a f ^ C i 5: m <t -r ^ • 
[0 00 7 ] ^/c. Sui25Sffiae@ftu-iftc4oa^r. 

[0 0 0 8 ] ^fc. mt^\y-^^w^(Dmm^fb'ekM^ 

n^t?i^@ftu-•tf^SCQ{4gtc:|d^:f^t'-A;;^?^*•:. h 



C3) 



#Pa^6-45 66 9 



Tc +do (NA) / { 1 - (NA) ^ } 



* rc (NA) / {1 - (NA) ' } <W. 



- (NA) ' ) >Wo 

Tc +d. (NA) / {1 - (NA) ' } <Wo 



+ (2/a) X (NA) / {n. * - 

[0 0 0 9] $e»tc. itia^ffiaiBSftu-ifK:*5t* 

f2Nd : YVO, ^B^co{ig«:4bn:f ^ tf- A;^*' lo 

S€rW„ . BoifiNd : YVO^i^H^BOSSf^^fn^ . So ^ 

Tc +do (NA) /{I- (NA) M 
+ 1 (mm) X (NA) / {n^ ' - (NA) ' } >W, 

[0010] 

[ftffl] SMia^oHt*u-if^:ae-raia^. Hit 

1 0 6 4 n m <!: ffi^^S r - 
^iU. rOlB«rl Omm*»^> 1 00 0mm*-C^;t"C 
S®aiaMa)@^U-1f-CiiSmilS«l 0mm 
-1 OOmmSSi^cCO. C:0[>®Hr^S$ -^-cDfitg 
K::fel:t^ t'-AX;^^ h*S«:fe4o<l:-e5 0-3 0 0 u 

[0011] Af^^m\.>fd^. ^(o^^m^ 

U 1f g ^ Jfig ^ -It ^ /c:n:t T'Slg-r ^ C <!: 755^#g-C ^> 

CDPa<Dffigt?:do . SSa^SMK:4oWSfflS3tC[)t'--AX 
1f*SB^T'CDt:'-A;:^.i<y h*S>(>^W, r^-ExbU. @ 

ftS« *:7 7>f^^'^^?SL//c®^a3E;»-fl$tcl 0- Jl^i: 
^cDfic^Bftu— !f*SS^ffli^S<!:. ^m^rSE^tc* 

Tc + d^ tana, +di tan<9, (2) 
(0014]exp(-adx)=exp(-2) 50 NA=sin0. 



[0012] mh^^^^Lmm<om%^mmmLa 

5ip6J:<fl3t^6nT#/cNd : YAG«. W^m^htx 
Ttri-SNdiSa^^n atom. %ga(DiS^tC. 8 1 0 
nmifi^r'<O®iR^ifc:^^*>i:-e-0. 4mm-^r'*0. ® 
8 0 %JtU_h®iR-r -5 1c^\^ 4 m m J^:i± 

rii^^jrl^^ Nd : YVO. <D8 1 0 n mifi^rO^&iR^ 
ii;S:fflC^6nrCi5Nd?S^;&^ 1 a t om. %g 

ffr*S<!:**>J:-e3mm-^r\ *^0. SmmOMSS 
r'a@7!£c0 8 0%SS^KiR-r^.C<!:;&r5Jig-C^-5o L/ 
tci^r>X. :3 7S-f>^□I^NA^Dii^^^:^:7T'Y/^'•t^. 

[0013] a@S)m^±tfS/cit>^^i. JSb^^®^:^ 
Fc +do t a n 00 <Wo ( 1 ) 

r. "tOfcibi^. m^yt<Dm.iRi>^ { 1 - e x p ( - 

2) ) X 1 00% (^^8 6%) ttj:6tc^<D$§^^S:^d 



C4) 



<^mW-6 - 4 5 6 6 9 



sin0o=n, sine, 

«D5§^As* •5®r-. S; ( 1 ) so^s: ( 2 ) »;^:©«itca* ( o o i 5 ] 

rc +d. (NA) / { 1 - (NA) ' ) <W. 



(3) 



) 



rc +d. (NA) / {1 - (NA) ' ) 
+ (2/a) X (NA) / {n. ' - (NA) ' } 

>w. (4) ^ (3) . ^ (4) ^mtc-rc 

[0 0 16] m»l^-^^^t OX a^iJ KDNd : 
YVO4 ^fflo>/cJi^«:#^.S. fiStcii 

rc +.d. (NA) / {1 - (NA) ' 
+ 1 (mm) X (NA) / {n, 
ioT. 2f:^B3(C:*5t,ira$Jl* 7 hcONd : YVO, 
fflt»/clg^. ^ ( 3 ) R.Zf^ ( 5 ) CD^*Slfct-C <b 

[0 0 1 8] Sfc, :$:i^tcj:ii«, SfefeHtt^u-— tf^ 

[0019] 20 

[ 0 0 2 0 ] ^ 1 u::^^om 1 omMmiyriir. iHti 
5-7-3«:«. @t^u--»f©»SjSSK;Stiyr8 0%~ 

9 8 %gg©*SS#^K:^f -5 J: ^ K r3 - T > b 
aft I — 1f©^fg^:g:tC^tl^. ai:t)5^-3 0OT 

JSS*SittJ;^J5^-3tcJ:0U-if^ttig*^brC> 30 

Nd : YVO, -^LNP (L i Nd (PO, ) , ) «ci' 
[002 1] 02(C*:^??©m2©Jlife(^«r^-r. 01 

©3l;tee^ t:^^ ^c3t t > t± u — ;f ftfgSrt k: ^:g^^© 
2iX©#^mj^7fc^S6<&^t:t-ci>Scit'*^,. #a 40 

m^B^etJ. KTP (KT i OPO, ) . BBO 
(/3-BaB, O, ) . KNbO, ^id:, Hftl^-lf© 
^li3fe?r«2^ibr02^P3jg^>ii-> jffiS^© 1 
/cS!)©[4fflS^ASnJtg^tfc©-r*ntf it^ 01©l^ife 2 
^Si©^^ l-:>©^t,»tt. m:^s-7-3©SS***. ^ 3 

sjgsfcstur 1 0 o%«:ia< l. 'i<Dm2'mmmcn 4 

l/T^£5:S^^<!:^^SJ;■5^ClxTt,»■^>C<!:-C*-5. C^f 6 
S C t «: J: -c, ^sa)SK:*>H:t-z,S2p:jS<!:iic^. 9 
U-1f©^^^U--if#ttiSF*9«:HDCis!)-C. U-1f 10 



jFfL-TtttRJRfi^A^^^jl. 5mm-'r-ab-S. Jr-arJSae 
3fc=&l'J 8 3 %mLri> tclbcm^ d , \m l mm ttj: 

5. J: or, S (4) ©^mi^^JoJc-^fcSJ^r-^-S. 

[0017] 



- (NA) ' ) >W. (5) 

[0022] *syfet?9-c«. U— tf*Jis<ir«e£-r-s 5 

7-©F«?. — :^?:H(*U— !f^a©>tfllJ©«ia«r3-7^ 

i)K 0l©iyg09«:fcc^r@{*u— !f^S©MSffiffi«:j: 

MK:*si^r @ft u— tfSa^©— :^©^® i im3^%^m 

S©— :*©^® tc 3 - > i^-r & c i (c J: o r ftss 
s c i «> ojggr-* ■& c i ^ * r- 1 7i 

[0 02 3] 

i 0 AmiOii^i^mimmw u — »f ©nft-r s c i *s 

(Sffi©®#^cl^^3 

im 1 ] *^?9©jytM*iJi§a-r^fcis£)©MisH-c£b 

[m2 ] *:^Bj©i^2©^ife{«i^&iftBgf -s/cs&w^^aa 
[03 ] :^mn<oi'^m^wi.m-r ^tcit>co%v t 

[05] MB^<i:®iitX*©P<^*^n-r0r-*.2.. 

[06] fie*©^M®eM@ftu— if©«^*^-r0T* 
[?f^©lft?g] 



#P§^6 -45 669 



mi] mz] 




(6) 



#^^6-45 66 9 




